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[^^^1] —Ji^^L i xMy P04 (fei^L, X3()^ 0 < x ^ 2 ®^B|-efe 

[ft^^2] _hia#mi4*t3|SHi, _t|3L i xMy P04® 1 0 OM*^lC*f 
V. 0. 5 — 2 0M*^©^ffl"r^Jn$*lS3i:$:#^i:-t-5^^3SlfB«©iE 

[M*^3] _hiBL i xMy P04 ttL i F e P04 7?^SZ: t Sr^^il-r 

[»^^4] JtlBL i xMy P04 ttL i F e j^M n j_^P O^T?^^ Zl t 

— JK^LixMyP04 itclEV. x 0 < x ^ 2 (D^HTffe »J , y*^0. 8 
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[»^3^7] ±IH^mtt#!F4tt, ±EL i xMy P04® 1 0 OMMSPJC^ 
t, 0. 5-2 0aM®«SHT'M$ti<&C!lhS:#^fc'r-&^*S6|B«®# 

[lt^^8] ±|HL i xMy P04 tt, L i F e P O 4 IffeSCli: 
[M#^9] ±iHL i xMy P04 liL i F ej^nj.j^PO^-^feSZli:?: 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 

[0 0 04] 

^(DV'j'^j^r.iknmoiEmmmnt.Lxit. l i coo2-^l i n i 02, 

iE>^l^^;i/M#JiS:#t>, ^I^^Fd 3mS:^-rSL iMn2 04^*^||M'fbS 
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[0 0 0 5] 

JI2^L i xMy P0 4 (fc/cb> x*^ 0< x ^ 2 ®fgH"T?fe U . yA^O. 
[0 0 0 6] 

L i xMy P04T?^$tlSfb-^«^©e>t>. M;^liL i F e P04 iiV^^J^ 
>f:4->«?t6©iE@lcMvA&r^*\ #11^9 - 1 7 1 8 2 7 -^4i#^C;fev^Tlilg 

[0 0 0 7] 

L i F e P04 -ffi^^^A^S. 6g/cm3t:^^<, 3. 4 V^Hf^fi 
Sr^^b, 1 7 0mAh/gi::^^V^„ L i F e P O 4 tt, 

, ^j*-rs«i:^tc, cloDL i F e P04«ffi'e!^:3&^&-e'&^i-^z:i:A^'e^s. 

[0 0 0 8] 

LTMV^•r«^$tlfcl5l^®«?fiT'tt, 6 0mAh/g~7 0 mAh/g®^® 
^^ML/Jb^^i^tlT V>^:V>o -^-O^s Journal of the Electrochemical Society 
,144,1188 (1997) tC^SVxTl 2 0 mA h/ggS®^^**^^^3tlT V%S*^ 
s S^^4^)^l 7 0iiiAh/g"X?$>-5ri:5:#^Si:, 

[0 0 0 9] 

Mx-li^ L i Fe P04 i:L iMn 2 04 ^SJt^bfe#-a-, LiMn204 
tt, jq^i^m£E*^3. GVefey, l 2 0mAh/g®^*S:;tb. Se>lC**;^gg 
|g*^4. 2 g/c m3 ■efeS;^)^^, L i F e P O 4 ti, L i M n 2 O 4 illtfcL 

T«EE. ii^m^Mt.%lzim^B./b^^^:it.lzfii^o z.<Dtci^y. |^Ci2 0mA 
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h/g®^»S:#i:e>i:-tSi:> LiFeP04li, L i Mn 2 O 4 J: y 



[0 0 10] 

t^oT, Li FeP04-eLiMn204 t: l/^;i/$>6 V^li-?-*ie*±®X 

L i Fe P04-ezl©J:■5^1f^*^ir^l*•e||^3tlTV^^V^ 





[0 0 1 1] 

LiFeP04li, tl!5f5, ^^mntfJt^F eUthX. V yWt&iF e 
2 (PO4) (CH3COO) 2 &if® 2#i®^®iSS:fliV\ agjc 

^ilTtCTS 0 01C^V^^Jtitfi9iSMT'^Dllft$tVSZ:^:^CJ:^;■^^S4^TV^S. 
LA^b, t^3fe®-&^^SlCj:y#e>tlfcL i Fe P O 4 li> L i M n 2 O 4 ^©lE 

[0 0 12] 

^fe, LiFeP04 lim^fi#1£*^i£v%©-^. L i F e P O 4 S:iE®?S#»S 
ig^Hsb^feS. L i F e P0 4 S:iE^?S#jHlcMv^fc#^:?KMM^rj>:m 



[0 0 13] 

1 7 0mAh/gCit-Sl«^iS:W1-S#^*««?3K::i?^SM®SSii*SS:*i«-t 

[0 0 14] 
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LixMyP0 4 (fe^b, x 0 < x ^ 2 U , y*^0. 8^y^l 

[0 0 15] 



[0 0 16] 



V^T, — Jl^^L i xMy P04 (fej^U, x O < x ^ 2 ODlgH-??^ »J , y*^0 
. 8^y^l. 2<Dmm'V$)*J. Mtf^S dm^±m<D^t>'P^<ll^—W.^^^ 



[0 0 17] 



[0 0 18] 
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[0 0 19] 

[0 0 2 0] 

[0 0 2 1] 

[00 22] 

[0 0 2 3] 
[0 0 2 4] 
[0 0 2 5] 

P04 x*tO<x^2®^HTS>y, y*^0. 8SySl. 2 
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it^m ti , mn^un ntf^^tjt^ n^i^^i^f)^ m v % e> n s c 

[0 0 2 6] 

-m^l^ i^yPOA-T^m^tl^it^mthXit. LixFeyP04 
, Li3^nyP04, Li^C0yP04, Li^NiyP04, LixCUyP04 
, Li,j(Fe, Mn)yP04, Li^^CFe, Co)yP04, Li^^CFe, 
Ni) P04, Li^ (Cu, Mn) yP04, Li^ (Cu, Co) yP04, 

Li (Cu, Ni)„P04^ («:^, ( ) Pi(Dm^it\t.^MV:^^o ) i)^m 

[0 0 2 7] 
[0 0 2 8] 

^fc, ^SttMJl^l*. h iJAP04:<Dl 0 OMMBtzMh. 0. 5~20M 

[0 0 2 9] 
[0 0 3 0] 

[0 0 3 1] 
[0 0 3 2] 
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[0 0 3 3] 

[0 0 3 4] 
[0 03 5 ] 

[0 0 3 6] 

4^7i<.^mizmm-^-^^mm^tLxit. mx\t. LiPF6, lici 

04, LiAsF6, LiBF4, LiCF3S03, LiN (CF3S02) 

PF6. L iBF 4^mPSt^:r.tt>^0tV^\ 
[0 0 3 7] 

mz. ±^Lr^iEmmmm<Dm^:^miz^\'^xmm-t^, 
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[0 0 3 8] 

T'fey. y*^0. 8^y^l. 2 0lSfflT$> M*^ 3 d ^^^M©e> t)it>:& < 
[0 0 3 9] 

-eZL-??. iEStSi^Hi: bX, M^liL i F e P04i::;?J-/l?>^:*^P>)S^-5L i 
[0 0 4 0] 

-^^MJ^^ bT, i/o.^?^^ (F e C204) i:, U^^tK^T^^- 
i^^A (NH4H2P04) mmV^^2^ (Li2C03) STm^Jt-em-^ 

v^iSSTL i F e P04 $:-&^"rsz:i:A^nriblc«;^„ rj^cic, ziota^^ii^m 

J:*;, L i F e P04:i?j-:j?>^-&^*'5#e>tlS„ 
[0 0 4 1] 

X«> -^^MJl^'e^St/a-'^^i^ (FeC2 04) fc, U V^tK^T 
A (NH4H2P04) il, ^^U^^^-t* (Li2C03) illC, 5!j-3K>$:^!J 

»J, L i F e P04:jtl-3K>®-^<*c$:#Sz:i:=bBrig'e*>-&o 
[0 0 4 2] 

L i F e P0 4®t&l^^$:ijn^t-'5MS i&.r. ^^Umiim-t^o ) tt, 3 
SOTCJgilJi, 7 9 Orj^AT^ISHil-rSClilA^if * L/VN, 
[0 0 4 3] 

t^!5f5, L i F e P04 tt^x.«8 0 0 X: il V^e) Jtic^^!HSM•e■^^StlTV^:feo 
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[0 0 4 4] 

T^is*^^ciftv^^afgT'L i Fe P0 4 $:-^^-rsz:i:*^nr|gi:«;o:t. 

[0 0 4 5] 

L i F e P04^^m-t^mz^ |tflE#c$:M-rsM-Ki:. L i 
F e P04 $:?SifeHi:bTMV>fcmM®^*i:®i9#lC«B ftM&L i Fe 
P O 4 ©^^iaStCO V^T^t^ b fc. 
[0 0 4 6] 

^(Z>i^^, L 1 Fe P04®-&mS». z^^ifi^lCliS 5 QIC je^±, 7 9 0TC 

jeAT®^Hi:-rsz:i:*W*bv>rt*^t>*^ofco L i Fe P O 4 

3 5 01CJ:^;%;(£^^i:, ^b^Hlifr^i^^'fbA^+da-lCjiS-r, i^-^LiFePO 

4?:#sri:*^T?^ja;v^A*^fes, L i F e P04®-^^?aS*^7 9 ox: 

[0 04 7] 

i^ot, 3 5 0"Cjeil±, 7 9 0r:jeATCDfgH"eL i F e P04 SZli: 
T?, i^-J&L i Fe P04S:#Sz:i:*^T'$, Se3K®#;!fcS<i?M— r^Slfi® 1 2 

[0 0 4 8] 

tfe. L i F e P O 4 5 0 01CJ«±, 7 0 0 iCjeAT^ffiHT'S) 

SZ:i:*Uye^*bV^. o 5 0 01CJ[Jt±, 7 O 01Cje^T®^HT'L i F e P04 
Sr-^^-r-Srfc-e, L i Fe P04ail^*-??feS 1 7 OmAh/g{CjtSffiV% 

S: # -5 3 i: ^ S . 
[0 0 4 9] 

L i Fe P04®-^*^Mi|Sfi:bTtt, ±mht=.it^mMZ^. :^Wtit 

m^u^t^A, Bfieu^^^/A, vymv^^i^. u>mfi-^> 

1 0 ffilE^ 2000-301387 C 



1 1 — 27474 



f 



[0 0 5 0] 

f^^t-s:t«)<0'&^*t^s|.35LU^^«ft*t3f4®ffi> mm-^y-isy^a^^^ (Mn (c 

H3OO) 2" 4H2O) , Xlij^^v>:**> (MnCOg) ^mM\^. ±7^\^tc^ 
[0 0 5 1] 



[0 0 5 2] 



M^4¥7i<.mm^iz rnm-t s z: ic j: y mm $ s 



[0 0 5 3] 
[0 0 5 4] 
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[0 0 5 5] 

rj^^mMW^n^^MhX. L i Fe P0 4XliL i Fej^nj.jjPO^i:. 
5tS*lfciES?£^K{i. L i Fe P04XaL i F e ^n^_^P O j^^miJ'^ tit 

[0 0 5 6] 

[0 0 5 7] 

* 

[0 0 5 8] 

ft^tJPUrL i F e P04XliL i F e j_j^P O^® 1 0 OMMlC^JLO. 

S: ^ "T % ® ^ S o 

[00 59] 

±iiLfc^J6(0?^filT'li. jE@^ifeMi:bTL i Fe P0 4XttL i F 
e ^ n P O 4 i: ;!7 - 5J< > i: * S S: S M tC o V ^ T M b 
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btlV^tltf^V^o LixMyP04tt, ±3^ b ^ J: e» IC'&^MS*^ 3 5 0 

[0 0 6 0] 

-rsicisL. L i F e p o 4 ij-:^ym^i^<D^^mnt:tii^^^m(Dn^tru 

[0 0 6 1] 

v>fc#7Km^?gt^^^m^fil Srf^^-tSM&^^bfc*^ *^rottz:tiCK^Sti 
[0 0 6 2] 

[0 0 6 3] 

4 x*^0<x^2(3D|gH-??^»;, y*^0. 8^y^l. 2©|§HT?$> 
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11-274746 

[0 0 6 4] 

<mmmi> 

[0 0 6 5] 

ft. i/=L^m^^:^^<^ (FeC204 • 2H2 0) U^^— 7K^T> 
(NH4H2P04) mMV^^/^ (L i 2C03) t^. ^;i/it 

5 5 0X1^2 4^^iIIIIS-r-5Z:i:{Cj: »; L i F e F O Aitj-'^y^^il^^W^h 

fee 

[0 0 6 6] 

ri^ClC, ±3^®<fc^lCtT#e>tlfcL i F e P O 4 :3!j-3j?>«-&^ic$:iEffi?S^M 
i:LTfl|V^T«m$:#Sbfeo *-r, iE«i?S%Ki:bT^jiLfcL i F e P04 

3 0 0 $:Mv>fe. ^5i:ic> 3®jES-^M$:*«<*Ji:^ST;i/^— ^^A^ «y i'ziitc 

^^t, mk7}\^^ynm%y^ i o ot^r* i nmtmhxjEm^m^m^jf^^ 

Lfcc ^LT, iEffi^ifeMM*^?^fiKStifer;i/^-'>A^^yi/iS:SC#l 5. 5 
;i/*-3i<:^- hi:®^§*S^^^lC, LiPF6$:lmo 1 / 1 (Z)|iS"ei§iS? 

3 -as z: tc j: »; ^^ii^%mw.^mm. o to 

[0 0 6 7] 
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[0 0 6 8] 

HJfeMl i:l^=@lJ-l^TL i F e P04®itfi^f*^$:il^b, ZLODfal^^il, 

F e P O 4 55? - L 
[0 0 6 9] 

[0 0 7 0] 

<^JSM 3 > 

mMms Hi^Xit. lE^tSifeMtbTL i F gMiiQ 5P04:;t7-3}?>^'^ 
flsS:#SSU, L i Fbq gMnQ 3P0 4:;f7-3K>S-&^S:iE@?Si^jRi:bfc-5^::^ 

[00 7 1] 

^•r, S/3.ii;^|?^-*5fDi^ (FeC204 • 2H2 0) i:, B^M > 5!f > 4 tK 
fDife (Mn (CH3OO) 2) U >^Z17K^T>^ — 'J^A (NH4H2P04 
) i:, mmV^^J^ (Li2C03) ^;Vit*^l : 1 : 2 : 1 

, iJ/'^:7r>f hi:, T-fe^ iJ' S:, S»Jt*^9 0:6:4 h^cSJ:-^ 

^T. 4 5 0X3-^2 4^^inl^-r-5Z:^lCi: »J L i F e q ^MiIq 5PO 4 5tJ-3i< 
[0 0 7 2] 

^LT. ±7^(3D<fc-^fCLT#e>tLfeL i F Sq gMiiQ 5P0 4^-Ji<>^-^^ 

1 5 ffilE# 2000-301387C 
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[0 0 7 3] 

<itnm 1 > 

[0 0 7 4] 

ft. t/=L^m^:lyi<^^^ (FeC204 • 2H20) y>^— 7K^T> 
^E-i^A (NH4H2P04) mWJ^^M. (Li2C03) t^. ^;i/Jt 

■ ic, ^|g#H^Tr*3 0 OTC, 2^^®^^^$:-tSz:i:lcj:yiffJ^^$:#fe^ 

ic, t&l^flcS:^^#H^T, 5 5 or;-^24^^*^-r53i:tcj:»; L i Fe P 

04$:-^^bfe, 

[0 0 7 5] 

?*CIC, ±^®J:^tCLr^e>tifeL i Fe P04 ^iE®?Sife>Si:LTMVxT« 

*-r, iES?S%«i:LT|giiLfcL i Fe P0 4S:8 7M»%2: 

^ye/a±fc^^L, ^iiT;i/;J>#BB^T. i o or;T'i^rai£0bTiE®^% 

Si 5. 5mm®ra2t^(CfT-^^<Cli:fCJ; y^l/^y h5|^©iEffii: tfe. ^fe, 
Zl©iEffilM{Ctt, 6 Omg®?S2^M*^fiit$tiT<'^S, 7j>:{c, U^^'^A^M^g 

htt^:^^}UiJ-^:^-ht.0^m&m^mMiZ. LiPF6S:lmo 1/1© 

^iST'^S? $ Zl t J: y #7K««¥?«c SriSS? b o 
[0 0 7 6] 
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[0 0 7 7] 

ITf^^^tiifeiL i F e P04 ^CoV^T, f^^KX^HI^f -> L/fc„ 
[0 0 7 8] 

-eeM^S : U iS^ RINT2500 m^M^u 

XlgrCuKa, 40kV, 100mA 
if:^:r ^ - ^ : mmW$^. 18 5mm 

/IS : ^ML^V^ 
JT. y b <g : 

^>f hxy h (DS) =1° 

l/$/-kr>i^:^y b (RS) =1° 

X^^y^y >^xy »y h (SS) =1. 5mm 

^SE^H :2e = 10'''-'80'' 
X^ir>:^tr- K : 4° 

[0 0 7 9] 

tfilCL i F e P04jet^CD^M*©®#*Ett?lS^Stl-r, L i F e P O 4 

[0 0 8 0] 

3 2 ox:*^e> 8 5 ot;cD«sfflW"e®v^<o*^©MS3^<>^ > hic^vxTitr 

1 7 ffiiE# 2000-3013870 



1 1-274746 



[0 0 8 1] 

tftfCL i F e P04jeil^®:f^#J®#^tttSI^$*l-f, #^ffl®L i F e P04*^ 

• [0 0 8 2] 

llifeM3r*#SS3nfcL i FeQ gMiiQ 5P04 7!j-3j?>^-^^®«Jp^X$iilHl 
*fA^->^04JC^-r, *fc> -^^SS?:5 0 01C, 6 0 0"C, 7 00TCi:b 
T#$?bfeL i Fcq gMnQ 5P04*-^J?>^^^^c®ife&5^Xi^|lI#f>'^°3f->% 

, ®4lc:^-to H4*^e>, 4 0 ot;*^^ 8 5 0^c®^al^■??©v^<o*^®^aBl3i< 

>f >hT'in5l&$*lS3i:lCj:»Jf^|gStifcL i Fbq gMiiQ 5P0 4:^-d<>« 
-^^jcli, *&2 6° ©^^^7T>f ^®Ia^tr-^'S:BI^^^ ^fe^igjifilCL i F e PO 
4e(^©^MigJ<Z)#^Ett5i^Stvr> *ffi®L i Fe P04 3bt^e)^lTV^S3^: 

[0 0 8 3] 

053&^e), ^^2fe*lCL i F e P0 4Je^^1^®^M<^®#^e{i?f|^Stl'r, 
L i F e P0 4*^#^^lTV^S3^7t)^t>*^So 
[0 0 8 4] 

[0 0 8 5] 
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4. 5 VlC-fi^ofe^^^fl^rff ofco iklZ. ^^iJ^O. 0 5 m A/ c m 2 ^TlC 
[0 0 8 6] 

rjtiB. 3^S, (2 3x:) T-frv^, 3feSf«#ttS:M-rsi^ictt 

[0 0 8 7] 

JKA_t©^Scm^i^tcJ;»;#^ti:fe^^^0 6~Hl OlCaK-to 

[0 0 8 8] 

lljgMi ®m?I!^^cov^T©3feScll#ttS:0 6^cat•ro HiSMio^Mii. 0 6 

J:*;. 3. 4 V#j£lC3pJe;&®^S:;tLT^»J, 1 7 OmAh/ 

g(C-&*S 1 5 5mAh/g i:v>e>:*C^^Br3S&^Sc«^a5:^^L/TV\-5z:i:*^ 

[0 0 8 9] 

^-Tc IIJfeM 1 H7J;»J, ^JV^ititO, 1%/c y c 1 eJgilT 

[0 0 9 0] 

II^S#!I2®«?^!I^CoV^T®:ft^^#^^S:S8^C^•ro ^JgM2©«n[Itt, 0 8J: 

0. 2mA-v^mm^t^^^iz\t. 1 6 3 mAh/g ^v^e)iifwa*^#e>ti 

tt. 3^Jli:««^S|g|g*^0. 2mA/cni2^®9 3%$:^fli#L/TV^-&Zli:A^^^*^ 
[0 0 9 1] 

^JgM3 ®«?fiCoVNT®^Sfe«#14S:09 ICa^f o ^JgM3©«mii. 0 9 
J: *J, m^^Mt'^^ 17 0 mAh/glCiir^S 1 4 6 m A h/ g i: V^ 
Rr33^3^Jjcm^4S:^^LT^»;> ¥^fi[««fil*^3. 5 8 V LT 3 ^ 
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[0 0 9 2] 

nn^Ait. ^mnmrn^mii^o. 2mA/cm2it®9 o%?:^|^l/T^^<^)C!: 

[0 0 9 3] 

• ^fc. jSClK : J.Electroche.Soc. 144, 1188(1997) J:»;, LiFeggMnQ^P 

Fcq gMiiQ 5PO4 S:#3!ftT*M?SifeKlcmv^fe«?lllS:ibi«M2i:-rSo 30 
JtieM 2 (Z)«?att, 0ii*^e>, m?a^*;5>W 5mAh/g^:^gv^%©-efesz: 

[0 0 9 4] 

0 4T*^Sti.5'fl:'^«^il#«i4Mi^i:3b^e>&<5^^<*:|^)|^S:f^JgL/, ^:tlS:fflV^ 
fc#7fcmfi¥?ll^^>cm?t&T'*S®"e. iE®S§#JMi: LT-|8^L i ^yP O 4 T-^ 

?: % ® S - *^ t> *^ o o 
[0 0 9 5] 

[0 0 9 6] 
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mmi^ttniii)^^^j^^^^<^^n^m-t^iEm^mmzis\>^x. l i^yP0 4 

[0 0 9 7] 
[0 0 9 8] 

[01] 

[02] 

mMmiX*^m^tlt=.I. i F e P04;^J-JK>^'^^CZ)*&7KXi^IlI#f/^'^-> 
103] 

^Jg#ll2T"f^Sg$4XifeL i F e P04:!^J-;K>^-^^(Z)|&*X^Il^«f>'^•*-> 
0T'^-5o 
[04] 

lljeM3T'f^|g$ti:tL i F gMiiQ 5P0 4?57-Jj?>^'^f*;®t&5^X||IlI 
#f>'^^->0-^feS„ 
[05] 

itgeMl -^f^iSStl^feL i F e PO4CD!^3KXi^llI#fA^t->0"e*)-5o 
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[0 7] 

o 

[08] 

IIMM2®«?aicov\T©:ft?^#ttHT'feSo 

[09] 
[010] 
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